Penile angiography is invasive, costly and requires postinterventional surveillance. The aim of this pilot study was to determine whether three dimensional magnetic resonance (3D-MR)-angiography may replace conventional penile angiography in preoperative planning of penile revascularization. Twelve patients with a mean age of 39 (21 ± 59) y were evaluated. All patients underwent evaluation with intracavernous pharmacotesting, color Doppler sonography (CDS), digital subtraction angiography (DSA) and pelvic MR-angiography with gadolinium diethylenetriaminepentaacetic acid (Gd-Dota) 0.2 ± 0.3 mmolakg body weight. MR-angiography demonstrated the anatomy of the internal iliac arteries in 9 out of 12 patients. Intrapenile vessels were visible in 7 out of 12 patients. In comparison DSA provided complete visualization of all pelvic and penile vessels. Relevant arterial obstruction was found in 10 out of 12 patients. CDS revealed a mean maximal arterial¯ow of 27 (22 ± 40) cmas and showed in accordance to angiography arterial insuf®ency in 10 out of 12 cases. Indication for revascularization could have been based on MRangiography alone in only one patient. Therefore, selective penile angiography remains the`gold standard' for preoperative planning of revascularization procedures.
Introduction
Revascularization procedures are the only method for return of normal functions in arteriogenic erectile dysfunction. Diagnosis of erectile dysfunction and its etiology should, ideally be ef®cient and economical. In patients with arteriogenic failure, visualization of penile arteries is helpful in preoperative planning, especially to demonstrate the presence of communicating branches between the dorsal and deep penile arteries. The use of CDS and pudendal arteriography have been standardized and are widely described.
1,2 MR-angiography is a relatively new technique that uses the transient shortening of T1 weighted relaxation time of blood following intravenous injection of gadolinium chelates to image blood vessels. 3, 4 Magnetic resonance (MR) investigations have gained acceptance in the last few years in the evaluation of posttraumatic impotence, penile prosthesis and ®brous plaques in Peyronie's disease. 5 ± 7 The contribution of MR-imaging to the preoperative planning of revascularization procedures has not yet been estabilished. The aim of this pilot study was to demonstrate, prospectively, the clinical value of 3D-MR-angiography of pelvic and penile vessels in comparison to CDS and penile angiography in the preoperative evaluation prior to penile revascularization in patients with proven arteriogenic erectile dysfunction. 
Patients and methods

Results
All patients demonstrated a pathological response to cavernosal pharmacotesting as well as reduced nocturnal rigidity and tumescence monitoring. CDS revealed a mean maximal arterial¯ow of 27 (22 ± 35) cmas (Table 1) . Penile angiography (DSA) with a maximal resolution and CDS demonstrated an arterial insuf®ciency in 10 out of 12 patients. End-diastolic velocity, measured by CDS, suggested an additional occlusive failure in four out of 12 patients. Of these, two patients showed a mild or moderate venous leakage during cavernosometry and were not accepted for surgery. Compared to penile angiography, 3D-MR-angiography showed the anatomy of the proximal and distal internal iliac arteries in nine out of 12 patients. Pudendal arteries especially in the proximal portion were only visible in seven out of 12 patients on 3D-MRangiography. Penile vessels could be demonstrated in 7 out of 12 patients as well. Flow-and acquisition-artifacts were found in 11 out of 12 patients especially in the pararectal space due to bowel gas and motion. The only patient (#8) with low arterial ow in CDS showed the anatomy of the distal pudendal and the proximal penile arteries adequately to DSA using MRA. In this patient, MRA in combination with CDS might have replaced DSA for preoperative planning.
Discussion
Patients with suspected arteriogenic erectile dysfunction prior to revascularization procedures included preoperative`road mapping' of penile arteries. CDS is an ideal screening method to de®ne etiology of erectile dysfunction. Drawbacks from CDS, however, are interobserver variation, ambigu- MR angiography prior to penile revascularization H John et al penile angiography is invasive, costly and requires postinterventional surveillance. This pilot study compares magnetic resonance angiography and selective penile angiography with respect to visualization and topography of arterial occlusive disease in the internal iliac artery, pudendal artery and common penile artery. While the proximal iliac and pudendal arteries were reliably delineated with MRA, evaluation of the distal pudendal and penile arteries was limited. This re¯ected the presence of bowel motion and susceptability artifacts as well as limited spectral resolution ( Table 1 , Figures 1 and  2) . Therefore, the indication for revascularization procedures could be based on MR-angiography alone in only one of the twelve patients. A major disadvantage of the MR-angiography was`non speci®c' image presentation (the inernal iliac artery is selectively imaged in conventional arteriography). Finally, additional radiological interventional procedures, for example, percutanous transluminal angioplasty, cannot be performed in the same session. Penile MR is well accepted for evaluation of the subcutanous, cavernosal and urethral tisues in trauma patients, after penoplasty or in Peyronie's disease. 5 ± 7 Some hopeful data in pelvic MR-angiography for penile vessels were recently reported comparing MR-angiography with CDS. 8 However, the direct comparisons between MR-angiography and DSA in evaluation of penile vessels in our study clearly show the superiority of selective conventional digital angiography (DSA), this is especially evident in the distal portions of penile arteries. Furthermore anatomical variations were not shown by MR-angiography. Differentiation of dorsal penile arteries, cavernosal arteries and their perforating branches, important information prior to vascular penile surgery, was not possible. 9 
Conclusions
We conclude, that conventional selective penile angiography remains superior to 3D-MRA in this setting. At best, 3D-MR-angiography may be a diagnostic alternative in a selected patient subgroup with such contraindications to angiography as severe arteriosclerosis, needle fear, allergies to iodine contrast material and renal insuf®ciency.
At this point of its development 3D-MR-angiography cannot be recommended for routine preoperative planning of revascularization. Conventional selective penile angiography remains thè gold standard' for the preoperative work-up of patients considered for revascularization procedures.
